Brand is considered to be one of the most important assets of any company and therefore determination of its value is of a great importance. There are many methods for determining brand value. Each of them is based on different inputs that determine the resulting brand value. The aim of this paper is to test the selected financial indicators that we expect to significantly affect the resulting value of a brand. In our research, we tested whether there is a statistically significant relationship among 20 selected financial indicators and the value of the brands of five companies in the automotive industry (Honda, BMW, Toyota, Daimler, Nissan), while we took into account three different brand values calculated by three consulting groups (Interbrand, Brand Finance, Millward Brown). After application of the selected statistical methods (correlation analysis and hypothesis testing of the correlation coefficient), we concluded that there exists a strong positive linear statistical relationship between the value of brand and revenue. Also, we observed a strong negative linear statistical relationship between brand value and free cash flow. Through application of hypotheses' testing of correlation coefficients we have proved that it is inappropriate to take hasty conclusions based on the use of only one statistical method, as in the case of our research, we greatly reduced our previous results by applying an additional statistical system.
INTRODUCTION
Brand management is a continuous process that integrates all activities, procedures and tools applied to increase brand value. If brand management becomes inefficient, there may be a situation known as "commodity slide" (McDonalds & Wilson, 2011) .
Then, the importance of the brand gradually disappears; it is not a significant attribute of customer buying decision anymore because the product is no longer unique in relation to competitive offers. In this situation the brand owner can´t apply a high trading margin. It is also clear from this that any strong brand may lose its position if it is not being continuously developed and managed in a right way. It is vital to understand the meaning of brand value and its determinants as it serves as a tool in determining marketing strategy in any segment or at any target market.
Therefore, it is essential for companies to pay attention to the development of their brand values as well as to the development of those determinants which influence brand value the most. Several financial and non-financial indicators determine brand value. The portfolio of indicators depends on the used brand valuation method. Our research focuses only on investigating the impact of financial indicators on brand value.
The purpose of this study is to investigate the relation between brand value of the selected prestigious brands within the automotive industry (Honda, Daimler, BMW, Nissan, Toyota) and their selected financial indicators.
The goal is to find out which of the selected financial indicators have a statistically significant impact on brand value, taking into account the brand values calculated by three different organizations (Interbrand, Brand Finance, Millward Brown) .
LITERATURE REVIEW
Brands are one of the most important company´s valuable intangible assets (Chica et al., 2016; Keller & Lehmann, 2006; Backhaus & Tikoo, 2004) and play a vital function in building up a good external image of enterprises (Li & Wang, 2016) . A brand is a distinctive name for which the consumer has a higher willingness to pay than for otherwise similar products (Keller, 2012 in Dutordoir et al., 2015 .
Building strong brands should be main goal for entrepreneurs, because it gives a number of advantages. The product and the producer brand is the basic determinant of customer capital and company value (Caputa, 2015) . Strong brands help the company establishes an identify in the market place (Aaker, 1996 in Chattopadhyay et al., 2009 , reduce vulnerability to competitive actions, leading to larger margins, greater intermediary co-operation and support and brand extension opportunities (Delgago & Ballester, 2005 in Chattopadhyay et al., 2009 . A brand refers to a firm´s ability to consistently deliver on its promise across all business units, regardless of the geographical scale of the enterprise (Olsen et al., 2005) . Brand has the potential to be a source of a long-term sustainable competitive advantage of such an enterprise (Majerova & Kliestik, 2015) . Measuring the value of brand is very important and difficult activity. While brand is the sum of all experiences from a customer perspective, brand value indicates what the brand means to a main firm. Highr brand value can be beneficial for both customers and firms (Tuominen, 1990 in Chung et al., 2013 . Brand can create value for their own companies according to two ways, not only directly by increasing the sales volumes and profitability by utilizing resources and capabilities but also indirectly by lowering costs such as human resources (Raggio and Leone, 2007 in Chung et al., 2013) . Brand value is defined as the difference in equilibrium profit between the brand in question and its counterfactual unbranded equivalent on search attributes (Avi, G. et al., 2009) .
Many authors presented a lot of brand valuation methods and each one is based on several different indicators. On basis of literature we hypothesize positive and negative relationships between brand value and several financial indicators. For example Muqaddas & Ahmad (2016) investigated the impact of advertising & promotion, research & development and profitability (return on assets) on brand equity. Interaction between research & development reputation and corporate brand value investigated also Gassmann et al. (2009) . Beccacece et al. (2006) presented brand valuation models based on several financial indicators such as sales, cost of sales, advertising and promotion, operating cost, cash flow etc. Influence of scientific and technological innovation on brand value investigated Wang and Su (2016) . Caputa (2015) indicated the relations between the brand value in a marketing and financial dimension. Relationship between the brand value and selected determinants of financial performance of company was presented by Peterson & Jeong (2010) . Comparison of two brand value measures (EquiTrend and Interbrand) during the financial crisis was presented by Johansson et al. (2012) . Gui et al. (2013) in their work deal with the selected determinants of proactive brand equity valuation methodology, that offer decision-makers a robust and effective tools to enable improved resource allocation decision that maximize overall brand value. Several studies find interaction between brand value and firm value. Dutordoir et al (2015) developed and tested a new framework on the contingencies affecting the impact of brand value changes on stock returns.
METHODOLOGY
On basis of literature, we hypothesize relationship between brand value and some financial and nonfinancial determinants. The most frequently presented non-financial indicators determining the brand value are as follows: 1. Brand loyalty. 2. Brand awareness. 3. Perceived Quality. 4. Brand association. 5. Other proprietary brand assets.
However, our goal is testing only the relationship between brand value and much more financial indicators.
The study is based on historical data to identify the relationship of defined variables. The quantitative methods are used to analyse the data.
To meet the stated goal, which is investigation of relationships between the brand value and selected financial indicators, we applied an analogical statistical apparatus (characteristics of descriptive statistics, correlation analysis) as the authors did in their works (Svabova & Kral, 2016; Bartosova & Kral, 2016; Svabova & Durica, 2016; Hindls et al., 2003; Pacakova et al., 2003) .
The relationship between brand value and selected financial indicators were tested on a sample of car brands in time horizon of 10 years (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) .
When Selected financial indicators were tested in relation to the assessed values of the selected brands by the consulting groups Interbrand (I), Brand Finance (BF) a Millward Brown (MB). Due to the fact that brand value is determined for the year ahead based on historical data from the previous year, we took into account the brand values calculated for the period 2007-2016. Due to the unavailability of data, we were forced to limit the sample of analysed brands of the automotive industry to five:
. The Pearson's correlation coefficient is applied to find out whether there is a linear relationship between the absolute brand value and selected financial indicators for the reporting period 2006-2015. When interpreting the calculations of correlation coefficients, we draw on the following guidelines ( Not even a high value of correlation coefficient does automatically imply a causal relationship between variables. Particularly with a small scale selection, which is the case of our research, it is needed to assess the results obtained with great care so that we do not come to early wrong conclusions. For this reason, we will conduct tests of hypotheses of correlation coefficient at the significance level of 5% using the test criteria U (Hindls et al., 2003) .
We set the following tasks to achieve the main goal and confirm the results:
 Testing correlation of values of the selected financial indicators (I1 -I20) of individual brands (HMC, BMW, TM, DDAIF, NSANY) in relationship to the value of a brand quantified by consulting groups (Interbrand, Brand Finance a Millward Brown) during analysed period (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) .  Determination of maximum and minimum values of the correlation coefficient and subsequent evaluation of financial indicators, which have the highest positive and negative linear correlation to the brand value established by individual consulting groups.  Identification of financial indicators, which have the lowest positive or negative linear correlation to the brand value.  The subsequent in-depth analysis of the selected financial indicators for which a strong correlation to the brand value has been proven.
EMPIRICAL RESULTS AND DISCUSSION
The research results present relationship between the financial indicators and the brand value quantified by three consulting groups. The aim was to prove, among which financial indicators and brand value is the highest positive or negative linear correlation. Summary results are shown in the following table (Table 2) . Out of the 15 financial indicators, which show the highest positive linear correlation is up to 14 from the interval <0.7, 1.0> reflecting a high degree of linear correlation between these indicators and brand value. Indicator I1 -Revenue reached the highest multiplicity based on which, we assume that precisely this financial indicator has the most significant impact on brand value in terms of positive linear correlation.
Value development of indicator I1 -Revenue of BMW and brand value of BMW established by Interbrand is graphically illustrated as an example (Figure 1) , since in this case we measured the highest value of the Pearson correlation coefficient (0.985). In this case the coefficient of determination is 0.97. It reflects that differences in brand value of BMW are caused by 97 % by a difference in the explanatory variable I1 -Revenue.
The second most numerous indicator is I10 -Book Value Per Share. Value development of indicator I10 -Book Value Per Share of BMW and brand value of BMW quantified by Brand Finance is graphically illustrated as an example (Figure 2) , since in this case we measured the highest value of the Pearson correlation coefficient (0.973). In this case the coefficient of determination is 0.948. It reflects that differences in brand value of BMW are caused by 94.8 % by a difference in the explanatory variable I10 -Book Value Per Share. The situation is different within the negative linear correlation. Out of the 15 financial indicators, which show the highest negative linear correlation is only eight from the interval <-0.7, -1.0> and up to 10 from the interval <-0.3, -0.7> reflecting a medium degree of negative linear correlation between these indicators and brand value. Indicator I12 -Free Cash Flow reached the highest multiplicity based on which, we assume that precisely this financial indicator has the most significant impact on brand value, in terms of negative linear correlation. Value development of indicator I12 -Free Cash Flow of Nissan in relation to the brand value of Nissan quantified by Millward Brown is graphically illustrated as an example (Figure 3) , since in this case we measured the highest value of the Pearson correlation coefficient (-0.827). In this case the coefficient of determination is relatively low (0.635). It reflects that differences in brand value of Nissan are caused by 63.5 % by a difference in the explanatory variable I12 -Free Cash Flow. The second most numerous indicator is I11 -Operating Cash Flow. Value development of indicator I11 -Operating Cash Flow of BMW in relation to the brand value of BMW quantified by Interbrand is graphically illustrated as an example (Figure 4) , since in this case we measured the highest value of the Pearson correlation coefficient (-0.928). In this case the coefficient of determination is 0.861. It reflects that differences in brand value of BMW are caused by 86.1 % by a difference in the explanatory variable I11 -Operating Cash Flow. Vol.11, No.1, 2018 Based on the above we can conclude that a randomly selected financial indicators show mostly positive linear correlation to the brand value.
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We also identified a financial indicator for each brand, the value of which correlates least with the brand value, i.e. the value of Pearson correlation coefficient is closest to zero. The following table shows summary of financial indicators that affect the brand value least. Based on the results of partial analysis focused on identifying financial indicators with the lowest rate of influence on the brand value, we can conclude that in terms of multiplicity of indicators with value of correlation coefficient closest to zero (15 measured values), we consider indicator I12 -Free Cash Flow the indicator with lowest influence on the brand value. However, this is an indicator that showed the same multiplicity (5) in achieving the maximum values (based on our analysis), i.e. it is also an indicator with a significant impact in terms of negative linear correlation. This is a paradoxical situation, because of which we focused not only on the multiplicity of the phenomenon, but also on the absolute lowest value of indicator. Based on this criterion, we identified indicator I6 -Total Operating Expenses, which reaches a value of correlation closest to zero (0.002). Indicator I6 -Total Operating Expenses consists of three components (Research & Development, Sales, General & Administration, Other) . The results of our analysis are compliant with the research output of Muqaddas & Ahmad (2016) , who state that research and development has non-significant impact on brand equity. Although their research was focused on the IT industry, but also in the automotive industry we agree with their statement that "Research and development will not have significant impact on brand equity but still it has a positive relationship with brand equity. The positive relationship suggesting that R&D expenditure may produce positive returns in the long run; payoffs may take a longer time to reward R&D investment." (Muqaddas & Ahmad, 2016) .
In the next section we will focus on a deeper analysis of those financial indicators that we have identified as indicators with strongest linear relationship relative to the brand value.
The first indicator with the greatest impact is I1 -Revenue. We verify at the level of significance 5 %, if there is a strong linear relationship between Revenue and Brand Value expressed by a coefficient of correlation equal to 0.8 (extremely strong positive linear relationship). Within the 15 measurements (5 brands x 3 consulting groups) eight values of the correlation coefficient greater than 0.8 were identified. We set the null hypothesis in the form of H0: ρyx = 0.8 and due to the nature of the problem, we have defined Katarina Janoskova, Jana Kliestikova
Analysis of the impact of selected determinants on brand value
an alternative hypothesis H1: ρyx > 0.8. Substituting into relation of the test criterion (1), we came to the following results (Table 4) . Application of test criterion U for set H1 can be done just with values ρyx > 0.8. The values of the test criterion U are then compared with the critical table value, which is the level of significance 5 % u0.95 = 1.645. As we can see in table 4, eight values were initially identified, in which ρyx > 0.8 that means that we considered them to be indicators with extremely strong relationship to the value of the brand. However, after the test of the hypothesis, we have reduced the number to three, because only three of them reached the value of the test criterion that was greater than the critical value.
Hypothesis testing of the correlation coefficient enables to generalize the results for the whole set only on the basis of a selective choice. In our case we can present following test results:
 We have proved a statistically significant relationship of the indicator I1 -Revenue of the brand BMW in relationship to the value of this brand quantified by consulting group Interbrand. In practice, this means that if an enterprise shows an increase in this indicator during a specified period, then we can expect on the level of significance of 5%, that the value of the brand quantified by Interbrand for the coming year will increase, and vice versa.  We have proved a statistically significant relationship of the indicator I1 -Revenue of the brand Daimler in relationship to the value of this brand quantified by consulting groups Interbrand and Millward Brown. In practice, this means that if an enterprise shows an increase in this indicator during a specified period, then we can expect on the level of significance of 5%, that the value of the brand quantified by Interbrand and Millward Brown for the coming year will increase, and vice versa.  Despite initial testing, which proved a strong correlation between indicators I1 -Revenue of BMW and Daimler in relation to the brand value quantified by Brand Finance, hypothesis testing of the correlation coefficient has not confirmed this strong relationship. The same situation occurred when testing the relationship between indicator I1 -Revenue of Toyota and Nissan in relationship to the value of this brand quantified by Interbrand and of the indicator I1 -Revenue of Nissan in relationship to the value of this brand quantified by Millward Brown. The results of our research show that the development of a company´s revenue in a given year affects the brand value quantified for the following year. Revenue is an indicator that can be called as cumulative, because it includes the impact of multiple financial and non-financial factors. The positively evolving values of the individual factors influencing the brand value are reflected in increased demand for products and therefore in increased revenues. This hypothesis was confirmed by statistical testing. Revenue is a significant indicator whose value is directly proportional to the brand value. It turned out that the value of the brand is a reflection of the brand´s value in terms of current and future income. It is important to note that the relationship between these two variables is interactive. Revenues affects the brand value and, on the other hand, the brand value affects the revenues.
At the time of the economic crisis of 2008-2010, the automotive industry was one of the most affected sectors of national economies. All evaluated brands had lower revenues at the time of crisis, which also resulted decrease in brand values calculated by consulting groups. It is necessary to highlight the impact of macroeconomic development on the brand value and at the same time on the development of corporate revenues. We can reaffirm the interactive relationship between these variables.
We proceeded the same way with the second indicator I10 -Book Value Per Share. Here again, there was a reduction of the values from five, in which was the value of ρyx > 0.8, to three. Only in three cases, the value of the test criterion is greater than the critical value. 
CONCLUSION
The brand is considered to be a significant asset of each company. Therefore, determination of its value is of great importance. In practice, different methods are used to quantify the value of a brand. Using them multiple times may lead to quite different value estimations of a brand. Many world-famous consulting groups are dedicated to quantifying the value of brand, such as Interbrand, Brand Finance and Millward Brown, with the values of which we have worked in our research above.
The goal was to identify whether there is a statistically significant linear relationship among the selected financial indicators and the value of the selected brands from the automotive industry. And if so, to identify whether this relationship is positive, or negative. When examining the relationship, we have tested 20 financial indicators of five brands (Honda, BMW, Toyota, Daimler and Nissan) for the period of 2006 -2015 in relation to the value of these brands quantified by the three mentioned above consulting groups. By that, we also pointed attention to the differences between the values of these brands specified by different companies.
Based on the correlation analysis, we identified the financial indicators that show a strong positive and negative linear relationship with the value of the brand and at the same time, we have identified those financial indicators that demonstrate the minimal impact on brand value.
Given the fact that we have worked with a rather small-scale sample, we subjected the obtained strong statistical relationship to further testing -the hypotheses´ testing of correlation coefficients.
Testing the hypothesis has proved that not all relationships, which we have previously identified as being strong based on the correlation results, are in fact strong. Thus, we narrowed the range of strong statistical correlation. It can be started that it is inappropriate to make hasty conclusions using only one statistical method.
From this analysis, we conclude that it would be appropriate if the following research in this area will be focused on identification of common selected financial indicators of multiple brands in a specific sector (e.g. automotive) in relationship to brand value. Subsequent testing of the hypotheses on correlation coefficients could generalize whether a given financial indicators has a statistically significant dependence in relation to brand value throughout the automotive industry.
